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m ELgCTROMIC BILLING SYS'fSM OSISiG BLISStlNG SXGSiAL OF D ISPLAY 
B&HBL OF MOBILE CCMdOKICATION TEKMIN&L AND A METHOD THEREOF 




code division 

--■2000, international mobile tsleconmunication- 
more particularly, to an electronic payment 
method using the blinking signal of the display unit 
of a mobile complication terminal, which transmits 
authentication information using the blinking signal, thus 
conveniently processing electronic payment. . 



^ Recently, with the rapid development of information and 

communication technologies, various payment methods using mobile 
correaunicatiou devices have been developed, A/aong the payment, 
methods, an electronic payment method using a mobile phone is 
disclosed in Korean Laid-open Publication No. 2003-0012910, which 

00 is based, on the tact that a conventional method of approving 
credit, card transactions is problematic in that affiliate shops 
mast be equipped with credit authorization terminals arid access a 
telephone network, in a wired mariner to process payment by credit 
card, so that the affiliate shops must purchase expensive credit 

25 authorisation terminals, and additionally incur wired equipment 
installation costs. For a means tor solving the 
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in that a card 
an infrared port is utilised, 
is limited in that not only the 
typical credit card payment is approved is 
5 confirmed through a mobile phone in a wireless raarmer, but also a 
device tor emitting infrared rays or a communication port is 
separately required in the case where the card reader or the 
infrared port is installed in the mobile phone. 

Further, Korea;- Laid-open Publication No. 2001-00792 1 and 
10 Korean Laid-open Publication No. 2003-0028944 disclose a method 
of paying money by inputting a barcode to a mobile phone and 
reading the barcode on the mobile phone using a barcode reader. 

However, the above prior art is problematic in that an 
expensive and separate device, such as a barcode reader, is 
15 required, thus increasing infrastructure costs, and causing 
security problems, such as easy reproduction or. illegal, use 
occurring by malicious persons. 

A3 another example, a mobile phone payment method using 
Radio Frequency {RF} signals has recently been proposed. 
20 However, this method is disadvantageous in that an additional 
device capable of recognising RF signals must be provided, or a 
special mooiie communication terminal produced to accommodate RF 



described above, the conventional electronic payment 
.n that equipment required for 
is, an RF chip or infrared module in a mobile 
.ication terminal, or a reader for recognising a signal 
it ted from the barcode, are expensive, thus increasing 
required to construct a payment system. Further, in the 
of methods using RF signals or infrared rays, * nf rastructure 
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costs required for the electronic payment methods considerably 
increase in such a way that users desiring to use the above 
electronic payment rust hods must purchase special mobile 
communication terminals, thus greatly decreasing the utility of 
5 the electronic payment methods. 

Accordingly, the present invention has been made keeping 
in mind the .shove problems occurring in the prior art, and an 
object of the present, invention is to provide an electronic 

10 payment system and method, which transmits authentication 
information using the blinking signal of the display unit of a 
mobile comntuni cation terminal {hereinafter, the ^blinking signal 
of the display unit" refers to a signal including the blinking of 
the display unit, the blinking of a backlight and periodic 

lb variations in color of the display unit), and allows a simple 
optical reader to read and process trie au them: i ca t i on 
information, thus further expanding the range of electronic 
payment using mobile communication terminals through the 
reduction of market infrastructure costs for readers, and which 

20 utilizes means for applying the basic function of typical mobile 
communication terminals, thus allowing persons operating a 
payment system to reduce cost £5 required to construct the system, 
and allowing users utilising the payment system to reduce costs 
and increase convenience in such a way that the present invention 

25 can remove the inconvenience of requiring the users to purchase 
new special mobile communication terminals equipped with an P.F 
function or infrared coramuni cation function, or to additionally 
ins-ail RF chips or infrared modules in their existing mobile 
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Another object of the present invention is to provide an 
eieccronic payment system arid method, which provides a primary 
security function of. preventing a third party from paying using 
ion terrains! of a user due to the less of the 
terminal, by allowing the user to input a 
with both the server of a service 




desires to perforin electronic payment 

10 corentunication terminal, that is, when a payment program is 
activated, whicn provides a secondary security function of 
prohibiting hacking through an encryption system thai: is 
automatically updated ever, though a third party imitates or 
illegally use the pattern of the blinking signal of a specific 

15 labile connuinieatian terminal, by allocating an encryption xoethod 
ex automatically updating the pattern of the blinking signal at. 
specific periods when in.fonnai-.ion is transmitted using the 
blinking signal of the display unit of the mobile communication 
terminal, and which addit.ion.aiiy provides a certiary security 

20 function of allowing a reader and the server to use additionally 
encrypted codes therebetween in the case where authentication 
information passes througn a public network, such as 
wired/wireless Internet, thus guaranteeing the safety and 
reliability of the electronic payment. 

25 Brier :>cscripcion 

FIGS . 1 and 2 are views showing tne construction of an 

electronic payment system using the blinking signal of the 
display unit of a mobile common i cat ion terminal according to the 
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FIG. 3 is a detailed block diagram showing the mobile 
:iication terminal and an optical reader according to the 



5 FIG. 4 is a conceptual view shewing the transmission of 

information using the blinking of the display unit according to 
the present invention; 

FIG, & is a flowchart showing a user reqist.rat.ion process 
according ho the present invention; 
10 FIG. 6 is a flowchart showing a payment program download 

process according to the present invention; 

FIG. 7 is a flowchart showing a password change process 
according to the present invention; 

FIG . 8 is .3 flowchart showing a payment limit change 
15 process according to the present invention; 

FIG. 9 is a flowchart showing an authentication 
transmission process according to the present 

ion; 

FIG. 10 is a flowchart showing the processing of 
20 information by the optical reader according to the present 



FIG. 11 is a flowchart showing a payment approval process 
according to the present invention. 

* Description of reference characters of important, parts* 
25 100: mobile corfcfiunication terminal 

110: control unit of mobile ■ 

120; communi cation i.mit • 

130: ?E-emory unit of mobile cornmunication terminal 

140: display unit 200: optical reader 

30 210: light .receiving sensor 220: control unit of optical 
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uriir. of optica.! rea- 
unit of optical 




Hereinafter, embodiments of the present invention based on 

10 the above technical spirit will be described in detail with 
reference to the attached drawings - 

FIG. I is a view showing the construction of an electronic 
parent system using the blinking signal of the display unit of a 
nubile conawni cation terminal according to an embodiment of the 

15 present invention. 

In this case, reference numeral 100 denotes a mobile 
communication terminal that performs a typical wireless 
communicat ion function , transmit s a uthentication i nf orraati on by 
blinking the display unit using a payment program downloaded from 

20 a central control server 500, and receives a message from the 
central control server 500 if necessary. 

Reference numeral 200 denotes an optics! reader that 
receives the authentication information fre-r the mobile 
communication terminal 110 by sensing the variations in an 

25 optical signal according to trse blinking of the display unit of 
-che mobile communication terminal 100, decrypts encrypted 
authentication information, and transmits the decrypted 
information to a payment approval server 400 through a public or 



6 



WO 2004/112275 



PCT/KH2004/001436 



The optical .reader may be connected to external devices, 
such as gairse machines or vending machines, which are objects to 
foe controlled by the optical reader. Further, a single optical 
S reader can be installed in one shop, or a plurality of optical 
readers cars be installed together and connected to each other 

wired/wireless Internet and Integrated Services Digital Network 
10 (ISDN), or & private network, such, as a Virtual Private Network 
(VPN) Service Provider tVSP), and may denote a public or private 
network, in which the public and private networks may be 
connected to each otter, according to circumstances. 

Reference numeral 400 denotes the payment approval server 
15 that controls the entire operation related to electronic payment, 
such as by determining wnether to approve payment by a user on 
the basis or the ixrformation transmitted from the optical >:eader 
200 and by transmitting payment derails to the central control 
server. In this case, the payment approval se.t-.ver. can be 
20 installed anywhere, such as a financial institution, a general 
company, a personal service provider or a co.rr ; mu.nicaf ion company. 
Trie name of the payment approval server can change, as in the 
case of a service provider server or payment service provider- 
server having the same meaning, 
25 Reference numeral 500 denotes the central control server 

that is installed in a mobile communication company to function 
required for performing the present 
details from, the payment approval 
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2 is a view showing an example in which a personal 
3 disposed between an optical reader and 
in the system oi: FIG. 1. 
In this case, reference numeral 600 
5 computer or an interface device foj 
interface (hereinafter referred to as , 
receives the authentication information from the optical reader 
200 and transmit? the authentication information to the payment 
approval server 400, or returns the information received from the 
10 payment approval server 400 to the optical reader 200. It 
necessary, the personal computer tOO primarily approves payment 
by receiving aut hen tioat ion information from the optical reader, 
arid formally ascertains whether to approve the payment by later 
transmitting the aofhentioatiors information to the payment 
15 approval server 400. Thereafter, if the approval result provided 
from the payment approval server 400 is "approved'", the personal 
computer bills an amount, while if the approval result is 
disapproved'', the personal computer canoe Is? the primary payment.. 
Reference numeral 700 denotes an internal network that 
20 connects- the optical reader 200 to the personal computer 600, and 
represents a private rietvori: using Institute of Electrical and 
Electronic: Engineers {lEBHi) ■-< ; i H5, a 'wireless modem, a power modem, 
etc, 

.Hereinafter, technology of transmitting user 
25 act iv.;n ;:.:...:.:>:: ion information using the blinking of the display unit 
of the mobile coiiiamnication terminal is described in detail. 

FIG. 3 is a detailed block diagram showing the mobile 
communication terminal and the optical reader accorairx? to the 
present .invention. As described above, reference numeral 100 
30 denotes the mobile communication terminal for transmitting 
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.formation, and reference numeral 2G0 denote.? the 
optical reader for receiving the authentication inf ormation by 
recognizing trie variacioru? irs an optical signal according to the 
of the display unit of ;:he mobile communication 

ai. 



unit. 110 for 



required for payment if an external command is received, 



10 unit "120 having a wired/wireless 

perform the unique communication function of the terminal, a 
memory unit 130 for storing therein firmware that controls the 
unique function of the terminal and storing a payment program and 
information required for authentication, and the display unit 140 

15 nor transmitting .information by blinking in response to a command 
provided from the control unit at the time or electronic ; 
while displaying character or image information. 

As described above, the present: invention 
authentication information using the blinking of the display unit 

20 140 of the mobile communication terminal. This function can be 
simply performed using a payment program. That is, in the prior 
art, RF signals, infrared signals or barcodes were used to 
transm.it. authentication information, while, in the present 
invention, the authentication information is displayed by 

23 shortening or lengthening the blinking period of the display 
unit, the period of color variations or the blinking period, of a 




WO 2004/112275 



PCT/KH2004/001436 




{portions when the binary number W C" is required to foe 

indicated, while it lengthens the blinking period of the display 
unit (portions "B" } when "I" is required to be indicated, thus 

5 opposite to the above is possible., if 

In the ms.snt.itte, the optical reader 20 0 of the present 
invention includes a light, receiving sensor 210 tor sensing the 
variations in an optical signal according to the blinking of the 
display unit of the mobile coxtsaunication terminal 100, a control 

10 unit 220 tor decrypting encrypted information received, by the 
Light receiving sensor, correcting errors and additionally 
encrypting and output ting error -corrected results, an indication 
unit 230 for generating an alarm when errors are determined to be 
irrecoverable as a result of error correction by the control 

15 unit, and a corrasunication unit 240 for transmitting results 
output from the control unit to the payment approval server 400 
through the personal computer connected to the outside of the 
optical reader or; the public or private network. 

Hereinafter, a method of operating the electronic payment 

.10 sysresi according to the present invention is described. 

FIG. 5 is a flowchart showing a user registering step as a 
first step lor utilising an electronic payment method according 
to the present, invention, user registration can be performed not 
only by off-line registration using documents and on-line 

25 registration through the Internet, but also by on-line 
registration allowing a user to access a service provider server 
fin this case, payment approval server) through the wireless 
Internet using the mobile communication terminal 100. 

When desiring registration, the user is required to input 
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fox authentication at the time of later utilizing a 
payment program so as to verify whether trie user of the mobile 
communication terminal is the correct, user at step Si 10. 
Further, when input of the numbers has been completed, the 
5 information about the input numbers is transmitted to the payment 
approval server 400 through the central control server 500 at 
step 3120, Tnen, the payment approval server 400 performs a 
verifying operation for the authentication of the user on the 
basis of the received information at step SX30. It the user is 
10 successfully authenticated as a result of the verification at 
step SI 4 0,. the payment, approval server stores the authentication 
information, transmits an authentication completion message to 
the mobile- corrimunioation terminal of the user., and allows the 
user to use payment related menus at step S150. However if the 
15 authentication is not successfully completed, the payment 

communication terminal of the user at step S160. and requests the 
user to input a resident registration number and a password again 
at seep S120. If authentication fails a certain number of tiroes 

20 in spite of repeated attempts to input, the information, the 
payment approval server verifies that authentication is not 
permitted, and prohibits the user from utilising payment related 
menus at step SI 60. 

In the meantime, only the on-line registration using the 

25 mobile communication terminal is described above, but on-line 
registration using the Internet can be performed through a 
process similar to the above-described process. The user 
personally draws up and submits documents, thus enabling the 
registering step to be performed off-line. 

30 after the user aufhe 
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completed through the registering step, the user must download a 
payment program from the central control server 500 so as to 
perform electronic payment. There is a method of installing the 



5 in a stage of producing the mobile coniraunication terminal, but a 
method of downloading the payment program on-line is described 
here with reference to FIG. 6. 

In order for the user to download the payment program on- 

10 access! no the payment approval server using the mobile 
o^tsixiunication terminal 100 over the wireless Internet, and 
selects "'payment program download" from the menu screen on the 
mobile commaaication terminal 100 when the use of the service is 
activated at step S210. Then, the payment approval server 

15 transmits the payment program stored therein to the mobile 
communication terminal 100 at step 8230. Alter- the download has 
been completed, the mobile communication terminal 100 terminates 
the payment program or returns to the menu screen. 

The above program download process can be arbitrarily 

20 executed by the user when the user initially registers or wtien 
the program is updated. Further, in the case of a download 
method, there is a method of allowing the user to connect his ei: 
her mobile communication terminal to a personal computer, 
operated by an electronic payment service provider, through the 

25 use of a communication interface, such as Universal Serial Bus 
{USB) , Recommended Standard ;RS)-2?2 or IEEE-485, and to directly 
download the payment program from the PC, other than the above- 
described method. At this time, the personal computer stores 
entire information required for user authentication and the 

36 payment program for mobile 
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The user can freely change a password required for user 
authentication or payment approval at any time if necessary. 
FIG, ? is a flowchart showing a process of changing a password by 
the user . When desiring to change a password, the user executes 
5 a user authentication process after accessing the payment 
approval server using the mobile communication terminal 100 over 
the wireless internet, as described in the above payment program 
download process, and selects "password change" from the joenu 
screen on the inobile conuaun.i^5tion terminal 100 if the use of the 

10 service is activated at. step S310. Then, the xnobile 
communication terminal 100 requests the user to input a new 
password at step S320, and input the password again so as to 
confirm the password at step S330. After the input of the 
password has been completed, the mobile eradication terminal 

15 100 requests the payment approval server 400 to change the 
password by transmitting the new password to the payment approval 
server 400 at step £340. The server changes the password and 
then notifies change confirmation at step S350. Farther, the 
mobile communication terrains 1 100, having received trie change 

20 confirmation notification, updates s previous password stored in 
the memory 130 thereof at step S3<50. 

FIG. 8 illustrates a flowchart showing a process of 
changing a payment limit by the user. As in the case of the 
password change described above, the user can freely set and 

25 change a payment limit, which can be paid by the user, at any- 
time. When desiring to change the payment limit, the user 
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100 if the use or the service is activated at step S410. Then, 
the mobile communication terminal 100 requests the user to input 
a now limit amount at step S420, and to input the new iiirdt 
amount again so as to confirm die liirdt amount: at step S430. 
5 After the input, of the limit amount has been 
mobile communication terminal 100 requests the 
server 400 to change the payment limit by transmitting the new 
payment limit to the payment approval server 400 at step S440. 
The payment approval server determines whether the change of the 
10 payment limit is possible with reference to the credit status of 
the user, etc. and then notifies the .mobile communication 
100 of change approval at step S450. Thereafter, the 
in perform electronic payment using the mobile 
terminal 100 up to the new limit amount from that 



In the meantime, the process of changing the password and 
the payment limit on-line using the mobile communication terminal 
is described above, but the above process can be executed by an 
off-line method using documents, an on-line method through the 
20 Internet, etc. as in the case of user registration. 

Hereinafter, an electronic payment method using the 
electronic payment system according to the present, invention is 
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■ni.nal to activate the payment program installed 
therein at step 3510. This 

ern&nal or by 
5 xrom the outside of the . 

If the payment program activation comr 
mobile communication terminal 100 requests tl 
password. Then, the user inputs the password 
the communication terminal, or a touch screen, 
10 at step 3520. This is required to prevent a third parcy from 
utilising the payment program when the user loses the mobile 
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When the password stored in the memory 130 is identical to 
the password input by the user at step 5540, the control unit 110 
of the mobile coitsnunicav-ion terminal processes authentication 
in format ion to be transmitted to the payment approval server 400 
through the optical reader 200 at step S550. The processing of 
the authentication information can be executed through various 
methods according to the designation of the payment program, 
20 However, in the embodiment of the present invention, there is 
used a method of combining a telephone number or the unique 
number of the terminal {hereinafter referred to as a "terminal 
nuniber") , a password, and an encryption pattern code together. 
In this case, the terminal number can be composed of a country 
25 code, a business registration number, a terminal number, etc. 
These numbers can use the information, which, the firmware ox the 
mobile communication terminal includes, without change, or be 
recorded it) the raea-ory ox the tormina! when the paymei 
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accidents from occurring due to the duplication and illegal use 
or transmitted information or the blinking pattern of the display 
unit, and vary information processing formats depending on the 




information by the blinking of the display unit of the mobile 

10 communication terminal. 

If the processing of the transmission information has been 
completed, the control unit 110 performs the blinking of the 
display unit depending on the btnarized transmission information, 
thus transmitting the information at step S560. For the blinking 

15 of the display unit, there is used a method of shortening <or 
lengthening) the blinking period when data indicates "0", and 
lengthening (or shortening) the blinking period when data 
indicates *!", as described above. Preferably, the transmission 
information is continuously and repeatedly transmitted several 

20 times to prevent errors. 

En this case, for example, when a fixed amount is paid 
each time, and an affiliate snap is specified, information about 
a payment amount or affiliate shop code cap, be stored in advance 
in the payment approval server. When a payment amount: is 

25 variable, or there exists a plurality of affiliate shops, a 
payment amount and affiliate shop codes can be input through a 
predetermined terminal before payment. The information about the 
payment amount is transmit: ted to the payment approval server 
through the reader or the 

30 FIG. 10 is a flowct 
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processing information by the optical r&ader. 

If tha display unit, of the .mobile communication terminal 
blinks to transmit information, the light receiving sensor 210 
included in the optical reader 200 receives authentication 
5 information by sensing the variations in an optical signal and 
transmits the received authentication, information to the control 
unit 220 of the optical reader at step dS10, Then, the control 
unit determines whether an error is included in the received 
authentication information at step S620, and determines whether 
10 the error is correctable if the error is included at step S640. 
Further, if the error is correctable, the control unit corrects 
the error using an error correction method at step 3650. In this 
case, a harming code, etc. can be used for the error correction 
method. 

15 However, according to circumstances, there may occur a 

case wnere errors are so excessive that they cannot, be corrected. 
In this case, the above in formation reception process is 
repeatedly executed using the next data stream repeatedly 
transmitted from vine mobile communica ti.on terminal . However, 11 

20 authentication information without error is not acquired in spite 
of rhe repeated reception of the information a predetermined 
number or times, the control unit determines that it is 
impossible to receive the authentication information at step 
S660, and indicates an alarm through a Light Emitting Die Jo {LED} 

25 or. buzzer included in the optical reader 200 at step S570, 

The next step is to decrypt encrypted information when no 
error is included in the received authentication information or 
after error correction has been completed at step S6SQ. The 
■decryption of. encrypted information is performed in such a way 

30 that an encryption pattern code is identified from the received 
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information, and the encrypted information is decrypted on the 
basis of the pattern code. Further, in order to 
on the public or private network,, tl 
Is additionally encrypted on the basis of a 
5 pattern, and then the additionally 

information is transmitted to the payment approval server 400. 
At this step, information about a payment amount, aa a if iliate 

at step 3690. En. this 
approval server can be 
10 performed in such a -way that the optical reader 200 directly 
transmit!? the additionally encrypted information through the 
public or private network 300, as shown in FIG. 1, or transmits 
the additionally encrypted irix'orroation through the personal 
computer 600, as shown in FIG. 2. 
15 Hereinafter, the processing of payment approval by the 

payment- approval server is described with reference to FIG. 11. 

The payment approval server 400 receives authentication 
information transmitted through the central control server 500, 
and decrypts, the authentication information on the basis of a 
20 predetermined encryption pattern at step 0710. Further, the 
payment approval server determines 'whether to approve payment 
requested by the user using the decrypted results at. step S720. 
The determination whether to approve payment is performed by 
extracting a telephone number and a password from the received 
25 authentication, information, comparing the extracted information 
with authentication information, which has been input at the user 
registering step and stored in the server, and determining 
whether the extracted information is identical to the stored 
information. It is apparent that whether to approve payment can 
30 foe determined with reference to the credit limit or credit status 
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of the user. 

If the determination results are normal/ the payment 
approval server 400 approves the payment by the user at step 
S73Q, while if the determination results are abnormal, the 
5 payment approval server AQQ allows the user to execute the 
authentication process again from the beginning, if necessary, by 
transmitting a disapproval message to the optica.! reader at step 
S740. 

At this U.me, when invalid information, such as an. invalid 

10 password, is continuously received from the same user a 
predetermined number of tj.m6.-s, the payment approval server 400 
takes action to prohibit payment from being further processed, 
with respect to the corresponding terminal if a payment request, 
is not input from the correct user. This action is a means for 

15 preventing a request for illegal payment due to the loss of the 
terminal, hacking, etc. 

In the meantime, if the payment .is determined to be 
approved, the payment, approval, server 400 notifies the optical 
reader 200 that the payment has been approved at step $750. The 

20 optical reader 200, having received the approval notification, 
executes the next operation of, for example, beginning a game, 
operating a vending machine, ox issuing a receipt. In this case, 
the payment approval server 400 can also notify the approval 
results to the communication terminal 100 of the user using a 

25 Short Messaging Service (SMS}, etc. in addition to the optical 
reader 200. 

Finally, the payment approval server 400 notifies the 
approval results to the central control server 500, thus allowing 
the central control server to include a payxaent amount in 
20 telephone charges, and bill the user at step S7 60. 
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In this case, for methods of billing a payment amount, 
there is a me r. hod of allowing the user bo deposit, or accumulate a 
certain amount in a prepayment manner and gradually exhaust a 
payment amount each tinte from the accumulated fund of. the user, 
5 in addition to the method of including the payment amount in tha 
telephone charges and hilling the user as described above. In 

details to tne .central control server '-iOG, but may gradually 

10 of the user without transmitting the payment details. 

Although the preferred embodiment of the present invention 
has been disclosed for illustrative purposes, those skilled in 
the art will appreciate that various modifications, additions and 
substitutions are possible, without departing from tne scope and 

15 spirit of the invention. 



Tne present invention is advantageous in that it further 
expands the range oi electronic payment using mobile 
coxrauoi cafe ion terminal.? through the reduction of market 
20 infrastructure costs for readers, and increases convenience to 
use the electronic payment in such a way that the present 
invention removes an increase in cost and inconvenience occurring 
when a user must purchase a new special mobile command cation 
terminal enabling ?F or infrared cooaisuni cat ion or install an RF 
25 chip or infrared raodule in an existing 

te.mi.nai, in addition to inconvenience of transmitting 
:ing as in the case of the p 

ntion provides advantages in that it provides 
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primary security function of preventing a third party from paying; 
using the inabile coinrauni cation terminal due ho the .loss of the 
mobile cxwanunication terminal by allowing the us«2r co input a 
password previously registered wich. the server of a service 
provider and the Kiobile c01nm1.3nicaivi.0Ti uernsin&i when a payment 
ivated, provides a secondary security function of 
iting hacking through an encryption system that is 
ly updated even though a third party imitates or 
illegally uses the pattern of the blinking signal of a specific 
10 mobile communication terminal, by allocating an encryption method 
of automatically updating the pattern of the blinking signal at 
specific periods when information is transmitted using the 
blinking signal of the display unit of the mobile communication 
terminal, and provides a tertiary security function of allowing a 
15 reader and the server to use additionally encrypted codes 
therebetween in the case where 3utheriti.cat.iori information passes 
through a public network, such as v/i:t:ed/w.ireless Internet, thus 
the safety and reliability of the electronic 



20 

it provides compatibility to allow an optical 
directly applied to a personal computer and nefcwc 
while being based on serial communication, thus executing an 
authentication process for coupon or ticket services having 
25 complicated management systems, and providing, through a single 



service having a credit, or debit card function cor the commercial 
transaction 01 goods, a service having a cash card function 
enabling the withdrawal of cash to foe performed 
Automatic Teller Machine <&TO) , a service having an 
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card function including 
o.c (e) 



having a bonus card function enabling point 
management, bonus mileage .manager-tent, arid client : 



WO 2084/H2275 



Claims 

1. ?in electronic paymeat system using a blinking signal of 
a display unit: of a mobile comrfiunication terminal, comprising: 

a mobile communication terminal {1005 for: transmitting 

authentication Information by blinking the display unit using a 
payment program and displaying a message transmitted xrcra a 
central control server {500}, while per.forrri.ing -3 typical wireless 
commuai cation function; 

one or raore optical readers (200) for receiving the 
authentication info.ma.tion by sensing variations in an optical 
signal according to the blinking of the display unit of the 
ation terminal £100) , and transmitting the 
. information to a payment approval server {400} ; 
a oaramuni cation network. {300) for connecting the optical 
15 readers {200} , the payment approval server {400} and. the central 
■control server {500} to each other; 

the payment approval server {400) for determining whether 
to approve payment by a user on the basis of the information 
transmitted from the optical readers (000), and processing a 
20 payment operation in conjunction with the central control server 
{500}; and 

the central control server (500) .tor intermediating 
between the payment approval server (400), the 
terminal and the optical readers, storing 
tit© oa yiuen t program therein, and downloading the payment procf'r&ia 
to the raofoil© cowwsuni cation terrains! when necessary* 

2. The electronic payment system .according to claim 1, 
wherein the optical readers (200) are connected to each other 
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through an internal network C'00- , toe internal network (700) 
being connected to the communication network (300) that connects 
the payment approval server (400) to the centra i control server 
{500} through a personal computer (<500) . 

5 3. The electronic payment system according to claim 1 or 

2, wherein the rrob.il e communication terminal {100} oc*prises: 

a control unit {110} for con broiling the payment program, 
processing the authentication information, and controlling the 
blinking of the display unit so as to transmit the authentication 
10 information; 

a communication unit {120; for performing a typical 
communication function ; 

a memory unit {130} for storing the payment program and 
the authentication information therein; and 
15 the display unit £140) for blinking in response to a 

command from the control unit at a time of requiring transmission 
of the authentication information, while displaying character or 



4 . The electronic payment system according to claim 1 or 
20 2, wherein each of the optical readers (200) comprises: 

a light receiving sensor {210} tor sensing the variations 
An trie optical signal according to the blinking of the display 
unit; 

a control unit (220} for correcting errors in information 
25 transmitted fror. the light receiving sensor {210}, decrypting the 
information on the basis of a predetermined encryption pattern 
code, additionally encrypting the decrypted information and 
transmitting the additionally encrypted information to the 
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parent approval server (400;,- 

an indication unit (230; for . 
are determined to be irrecoverable as a result or error 
correction by the control unit; and 

a communication Lin.it (240) for communicating through at 
■;e of Universal Serial Bus {USB} , Recommended Standard 
) -232, Institute of Electrical and Electronic Engineers 



according to claim 1 or 

wherein the optical readers (200) are connected to 

predetermined externa i devices chat are activated in response to 
coio»ands output from the optical readers. 



6. The electronic payment syeterri according to claim 5, 
wherein the predetermined external, devices are garne machines or 



7. The electronic payment system according to ciain: 3, 
wherein tne control unit (IK)} processes the authentication 
information by combining a telephone number, a password and an 
encrypt ion pat tern code together . 



method using a blinking signal of 



a display unit of a r&obiL 
using an electronic payment 
terminal, at least 



comprising the 



i cation information with the 
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lotion information by blinking the display unit; 
the optical reader sensing variations in an optical signal 
10 according to the blinking of the display unit, thus; .receiving the 
a uthenti cat i on in forma lion ; 

the optical reader checking and correcting errors in the 
received a uthent ica Li or- i nfo nna t ion ; 

the optical reader decrypting the encrypted authentication 
15 information and transmitting the authentication inxo 
the payisent approval server; 

the payment approval 
the payment on the basis 
inf orxuat ion ; and 

20 the payment approval server transmitting payment approval 

results to at least one or the optical reader, the mobile 
communication terminal and the central control server. 

9. The electronic payment method according to claim 6, 
further comprising the step of changing a password after the 



10. The electronic payrnsnh method accordinq to claim 8, 
further comprising the step of changing a payment limit after the 
registering step, 
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:nt method according to claim 8, 
tion information registering step is 
inputs one or snore of a 



12. The electronic payment, method according to clajtofc 8, 
wherein the payment program activating step is performed so that 



function, a touch screen, a v. ouch pen and a keypad 
provided by the mobile coraraunicatic-n terminal. 



10 13. The electronic payment method according to claim 8, 

wherein the authentication information processing step is 

performed to combine one or more of a telephone number, a 
password and an encryption pattern code together. 

14. The electronic payment method according to claim 13, 
15 wherein the encryption pattern cod-- refers to at least one of a 

time of use, the password and the telephone number. 

15. The electronic payment method according to claim 8, 
wherein the authentication information decryotlno and 
transmitting step is performed to decrypt the authentication 

20 information, additionally encrypt the authentication ix> formation 
oil the basis of a new encryption pattern, and transmit the 
addi tionally encrypt ed au then t lea tion in forma tion . 

16. The electronic payment method according to claim 3, 
wherein the authentication information -transmitting step is 
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performed to shorten a blinking period of the display unit when 
data indicates ,x 0", and to .Lengthen the blinking period when data 
indicates "1", 



17, The electronic payment method according to claim 3, 
S wherein the authentication information transmitting step is 
performed to lengthen a blinking period of the display unit when 
data indicates "0", and to shorten the blinking period when data 
indicates 



18. The electronic payment method according to claim fi, 
wherein the authentication information transmitting step is 
performed to continuously and repeatedly transmit the same 
authentication information two to five 



.13. The electronic payment method according to claim 8, 
wherein the error checking and correcting step is performed using 
15 a hamming code technique. 



20, The electronic payment method according to claim 3, 
wherein the- error checking and correcting step- is performed to 
generate an alarm using an indication unit of the optical reader 
when error correction is not possible even though the error 
20 checking and correction has been repeatedly 
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22. The electronic parent nietnod according to claim S, 
vherein the central control 
approval results, includes a 
of the •fLGbi.le 




23. The electronic payment method according to claim 8, 
wherein the centra.!, co.nt.roi server, having received the payment 
approval results from the payment approval server, exhausts a 
payment amount from a fund accumulated in advance by the user of 
10 the mobile communication Lerminai. 



24. The electronic payment method according to claim 8, 
wherein the payment approval determination step comprises the 
step of exhausting a payment amount from a fund accumulated in 
advance by the user of the raofoiie communication terminal when it 
IS is determined that the payment is approved. 
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